Severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2), the virus that leads to COVID-19, was first reported in Wuhan, China, in December 2019. [@JR200042-1] The high-infectivity rate of this virus in an era of widespread global travel led to an unprecedented international pandemic infecting over two million individuals and claiming nearly 200,000 lives at the time of submission. [@OR200042-2] Rapid spread of a never-before-seen disease leaves a unique absence of clinical guidance. Data on COVID-19 in pregnant women and their neonates are sparse. Emerging data in nonpregnant adults suggests COVID-19 is associated with cardiac injury in 7 to 17% of hospitalized COVID-19 patients, [@JR200042-3] but cardiovascular sequalae in pregnancy are unknown. We report a case of a postpartum patient who presented early in the COVID-19 pandemic highlighting the importance of maintaining a broad differential diagnosis and widespread testing for COVID-19.

Case
====

A 25-year-old African American G2P1001 woman whose pregnancy was complicated by chronic hypertension on labetalol 600-mg twice daily, class-III obesity with a body mass index of 68 kg/m ^2^ and iron-deficiency anemia presented for a repeat cesarean delivery (CD) at 39 ^0/7^ weeks. On admission, she was asymptomatic, but she was noted to have severe hypertension (172/104 mm Hg) and required intravenous antihypertensives. Laboratory evaluation revealed normal renal (creatinine 0.5 mg/dL), liver (aspartate transaminase 36 units/L), and hematopoietic (white blood cell count 10 × 10 ^3^ /cmm, total lymphocyte count 1,844/dL (normal 1,000--4,800/dL), and platelets 293 × 10 ^3^ /cmm) function. A urine protein-to-creatinine ratio resulted at 7.3, significantly increased from her baseline of 0.14. The patient was diagnosed with superimposed preeclampsia with severe features based on blood pressure criteria. Magnesium sulfate was administered to reduce the risk of eclampsia, and an uncomplicated repeat CD and bilateral tubal ligation was performed. Magnesium sulfate was administered for 24 hours postpartum, and her labetalol was increased to 800-mg twice daily due to persistently elevated blood pressures. The patient and her neonate daughter, weighing 4,170 g, both did well in the postpartum period. She opted to formula feed her infant, and both were discharged to home on postoperative day3. The patient\'s last recorded vital signs prior to discharge included a heart rate of 92 beats per minute, respiratory rate of 20 breaths per minute, and blood pressure of 146/89 mm Hg.

On postoperative day 9, 6 days after hospital discharge, the patient presented to the emergency department with 3 days of chest tightness and 1 day of progressive shortness of breath and dyspnea on exertion with substernal, nonradiating chest pain. She denied cough, fevers or chills, and described severe dyspnea with minimal exertion and stated that "just moving in bed" caused shortness of breath. Her blood pressure reading was 188/126 mm Hg, heart rate 95 beats per minute, temperature 97.1°F, respiratory rate 30 breaths per minute and peripheral oxygen saturation 92%, which improved to 99% on 2 L of oxygen delivered via nasal canula. A chest X-ray demonstrated interstitial and airspace opacities, a pleural effusion and a mildly enlarged heart ( [Fig. 1](#FI200042-1){ref-type="fig"} ). An electrocardiogram demonstrated normal sinus rhythm without acute ischemic changes. White blood cell count was 10.87 × 10 ^3^ cmm, serum creatinine was 0.6 mg/dL, brain natriuretic peptide was 253 pg/mL (normal range: 0--100 pg/mL), and high-sensitivity troponin-I at presentation and 2 and 7 hours later were 20, 25, and 23 ng/L (normal range: 3--20 ng/mL), respectively. The differential diagnosis at this time included but was not limited to hypertensive emergency leading to cardiac dysfunction, a non-ST-elevation myocardial infarction, pulmonary thromboembolism, and peripartum cardiomyopathy.

![Portable chest X-ray demonstrating interstitial and airspace opacities, pleural effusion and a mildly enlarged cardiac silhouette.](10-1055-s-0040-1712926-i200042-1){#FI200042-1}

Then 20 mg of intravenous (IV) labetalol, 40 mg of IV furosemide, and 0.4 mg of sublingual nitroglycerin were administered. The patient reported improved symptoms, her systolic blood pressure decreased to \<160 mm Hg, and the obstetrics service was consulted for admission. Given multiple risk factors for a pulmonary embolism, a computed tomography angiogram (CTA) of the chest was performed. The chest CTA showed no evidence of thromboembolism and moderate volume pleural effusion (right \> left) with compressive atelectasis. In addition, there was scattered air space consolidation in bilateral lung fields with associated bronchial wall thickening, suggestive of infectious etiology ( [Fig. 2](#FI200042-2){ref-type="fig"} ). Cardiology service was consulted due to chest pain and abnormal troponin results. They recommended continued diuresis with IV furosemide and blood pressure control with IV labetalol, as well as the request for a formal echo that demonstrated normal left ventricular (LV) systolic function, ejection fraction 55 to 60%, normal LV wall thickness, no significant valvular abnormalities, and a ratio of early mitral inflow velocity estimated by the Doppler and mitral annular early diastolic velocity by tissue Doppler (E/e\') of 15.4 suggestive of elevated left-sided filling pressures (normal E/e\' \< 14). A diagnosis of heart failure with preserved ejection fraction (HFpEF) was reached based on the patient\'s H ~2~ FPEF score, clinical symptoms, and elevated brain natriuretic peptide (BNP). [@JR200042-4] However, based on bilateral ground-glass opacities on chest CTA, COVID-19 testing was recommended. A nasopharyngeal swab was collected, and COVID-19 testing was sent to a regional testing center. Given limited testing capabilities early in the pandemic, the expected turnaround time was 3 to 4 days. She was placed on respiratory precautions and treated as a person under investigation (PUI). By hospital day 3, her respiratory complaints resolved; she was euvolemic; her blood pressure was controlled with carvedilol 25 mg twice per day, amlodipine 10-mg daily, and enalapril 2.5 mg daily; and she was deemed stable for discharge home with self-isolation pending the results of her test. Given her continued COVID-19 PUI status, arrangements were made for her discharge medications to be picked up and delivered to her home, and her infant was able to be temporarily housed with the patient\'s family during her quarantine.

![Computed tomography angiogram of the chest depicting scattered air space consolidation in bilateral lung fields with associated bronchial wall thickening suggestive of an infectious etiology, moderate volume pleural effusions (right \> left), compressive atelectasis, and no evidence of pulmonary thromboembolism.](10-1055-s-0040-1712926-i200042-2){#FI200042-2}

COVID-19 RNA polymerase chain reaction (PCR) test resulted positive hours after her hospital discharge, amounting to a 2-day turnaround time. The patient was notified of the result by phone and advised to remain in quarantine for 7 days. If fever or respiratory symptoms persisted on days 5 to 7 of the quarantine, she was instructed to remain in isolation for an additional 72 hours after symptom resolution per infectious diseases. The patient\'s mother cared for the newborn for the duration of the patient\'s self-isolation. At the time of submission, for 2 weeks postdischarge, the patient remained asymptomatic, and the patient\'s family members and infant are doing well without symptoms of COVID-19. Close echocardiographic follow-up is planned.

Discussion
==========

Postpartum severe hypertension among women with chronic hypertension in our patient population is 13%. [@JR200042-5] Initially, the singular diagnosis that appeared to explain this patient\'s constellation of symptoms, vitals, examination, and radiologic findings was hypertensive emergency leading to HFpEF which resulted in pulmonary edema, elevated BNP, and an elevated troponin. [@JR200042-6] [@JR200042-7] However, bilateral ground-glass opacities on chest CTA were consistent with bronchopneumonia reported in Chinese patients with COVID-19. [@JR200042-8] [@JR200042-9] Her HFpEF was likely exacerbated by the concomitant COVID-19 pneumonia, as patients with heart failure experience exacerbations with infectious processes. [@JR200042-10] The bilateral pleural effusions in this patient are a unique finding not usually present in patients with COVID-19; of critically ill patients with COVID-19 from Seattle, no patients had coexisting pleural effusions. [@OR200042-11]

Myocardial injury with elevation in cardiac troponin has been reported in 20to 30% of hospitalized COVID-19 patients. [@OR200042-12] Myocardial injury could be a result of direct injury to the myocardium causing myocarditis, or indirect injury because of hypoxia due to acute respiratory distress syndrome or cytokine storm. Reversible diastolic dysfunction has been observed in patients with SARS-CoV. [@JR200042-13] The hypoxia from COVID-19 broncopneumonia likely contributed to microvascular ischemia with resultant diastolic dysfunction and pulmonary edema and pleural effusions. Hypertension is a significant risk factor for complicated courses with COVID-19 infection; [@JR200042-14] it is postulated that inflammatory and endothelial alterations may place patients at increased risk of complicated courses. Endothelial dysfunction from this patient\'s chronic hypertension, exacerbated by superimposed preeclampsia with severe features, could have been a contributing factor to her more complicated course.

The public health implications of a positive diagnosis after hospital discharge are significant. This patient presented early in the pandemic when testing was performed for patients with known exposures, travel from high-risk areas, and symptomatic patients with fever or cough. This patient had no known exposures, was afebrile and did not have a cough; at the time she did not meet testing criteria for COVID-19. Our institution has since implemented universal COVID-19 screening upon hospital admission. If diagnostic resources allow, we urge strong consideration of universal screening of hospitalized patients. Ideally, the turnaround time for results should be short.

Conclusion
==========

COVID-19 infection is associated with cardiovascular complications. [@OR200042-12] Providers should maintain a high index of suspicion and screen pregnant and postpartum patients with cardiovascular symptoms or shortness of breath with a chest X-ray, electrocardiogram, troponin, and brain natriuretic peptide. Echocardiogram should be performed if screening tests are abnormal. Patients with preeclampsia have an increased risk of future cardiovascular disease; [@JR200042-15] it is unknown if a diagnosis of HFpEF associated with COVID-19 compounds this future risk.
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